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UHaHaTa b npHcyTCTBHM KaTajiwaaTopa 
o6pa30BaKM^ K^p6oAHKMH«rfbtK rpynji « 
KapGoKCHJiaTa m^JtcMHoro MeTaivia, pacr- 
^popeHHbK b rMAPOKCHiic6Aep3Ka«ieM coe- 
AHHeHMH, m KpeMHMfibpraHHHeCKoro CTa- 
Gwnwaaropa, ot)iHHa»inHftcji 
tcm, mto, c uejijbio noBunieHHa ftpon- 
MOCTHbOC xapaKTepHCTHK KOHetiHoro fipo- 
Aykra, b Ka^ecTBe KaTarwaaTopa o0- 
pa30BaHHH KapOo^HMMKAHbOC rpynn hc- 
nojibayior pacTBop 0,001-0, 100 SKfiMBa- 
jieHra Ha 1 3KBHBaneHT HaomiawaTa 

M-OKHCH TpCTHMHorO AMKHa B 0 t 0l-*0,50 

3KBHBan6HTax rHjapoKCHJicoAep*aBjero coc 

AKHeHrtH, npHMBM Ha 1 SKBH&a/ieHT ^ - 

okhch fpeTHttHoro aMHHa (5epyT 0, 1- 
10,0 sKBHeaneHTOB KapCoKCKnaTa mert<w- 

Horo Mexajura. 



* H366peTeHHe otuochtcb k nonyMCimio 
neitOMaTepwanoB, coAep*am«x kap6oftit~ 
HHHAHwe m H30MHanyparHbm rpynnw, n 

MO*eT 6btTb HCnonb30HflHO II CTpOHTCitb^ 

cTBe, naniMHocTpoeMMM, cyAOCTpoenmi \\ 5 

ABHaUMOHMO^ npOMbOBJteHHOCTM, 

HaBecTCH cnoco6 ftonyMennfl ncHo- 
MaTepna^a c k*pooahmmmabmmh rpyrmaMn 
nyren xoHAeHcauHH MaouHaHaTa b npn- 
cyrcTBHH KaTa^HaaTopoB KapSonnnMHAo- 10 
o6pa3oaaMHn: ajiKHn-Hjm apHn<l>ocit>ojieiio- 

KCHAOB [I]. 

neHononMKapBoAHHMMflM, nonyMeHHbie 
no MaBecTHOMy cnocoSy, xapaKTepH3y- 

BTCH HM3KOH TtnoTHOCTbK) M TipOWOCTfeH), 15 
OTKpWTOfl nopHCTOCTbtt* 

Rnn yjiymueHHfl cboBctb neHonomiKap- 
OoAHMMKAa ero noc/te BCnaMMBAiiMA no- 
nonMMTejibBo TepMoo6pa6arH!BaH>T. 

HaMflonee 6jih3KMm jk npeAnaraenoMy 20 
no TexHHMecKoft cymHocTH *bjihbtch cno- 
co6 nojiyMe'HHfli neHOMaTepnana c xap6o~ 
AHhmhamwmh m HaouHaHypaTHbiMM rpynnaMM 
"ffyTeM oAHoepeMeHHoW KOHAewcauHH m 

TpHMO pH3 aUHH M36UHaHaTa B npHCyTCT- 25 

bhh KaTajiM3aTopa o6pa3Q3aHw« KapOoAM-' 
HMHflMbOC rpynn H xapeoKCHJiaTa manou- 
HorQ MeTajina, pacTBopeHHhtx n rmvo- 
KCHJicoAep^ameM cOGAHHeHHH h KpewrmV 
opraimMecKoro nenocTaGHmisaTopa L 2 J, 3Q 

B KaqecTBe xaranHaaTopa o6pa30Ba- 
HHfl KapOonHHMHAHbix rpynn ncnonbayioT 
cnnp*Tbi, BMMiiocnHpTbij. npon3BOA«w« TpH- 
aiMHa h (j>oc<J)oneHOKCiwa. 

nojiy^aeMbie neHOMaTOpHanti, coAeprca- 
mme * CTpyKType oahobpsmg hho Kap6o;~ 
AHHMMAMbie H H3 0HHaHypafHbie rpynnbt, 
xapaKTep«3yK>TCfl npomiocTbio Bbnufi, ^eM 
y n^MOMaTepHana ronbKo c xapfi oawvimha" 
HbiMH rpyrmaMM. B peaynbTarc He T P e6 y~ 4Q 

eTCfl AOnOTJHMTe/TbHott TepMO06pa60TKM. 

OAHaKO npn HcnoAb30BaHMH B Katie- 
cTBe KaTajiM 3 aTOpOB coMeTaHHft cnnp- 

TOB, aMHMOCnMpTOB M TtpOHflBOAHbDC TpH- 

a3KHa c KapttoKCHJiaTaMH tuejicmitbix Meran* 
jiob, Kap<5oAM^MMAOo6pa30BaHHC MMeer 
Mec to JiKmb KaK noSoMHbifl npouecc. Co- 
Aepmawne KapOoAHHMHAHbK rpynn b taiuot 
nettax coBepweHHo nesnaqHTenbHO, no 

CBOftCTBaM OHM HG OTJIMMaiOTC* OT H30- 

AnaHyparHMX h He kmc jot xaKHx-jmOo 50 
npeMMymecTB nepeA hhmh. npn wcnonb- 
30BaHMM a KatiecTBe KaraJiMaaTopa Kap- 
^OAMHWH«oo6pa30BaHMa 4>6c4>oneHOKCH- 
Aob mo*ho no-iy^aTb neHw c bwcokmm co- 
Aep^aHMeM k a p6 oamhmm ah rpynn a Ma- 
tepwaiie* Oamsko b &tom c^iy^ae npon- 
HocTb nonyMaeMbix nett mme npo'iHocru 
noJinypCTaHOBboc h nonninouHanypaTHMX 
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IICII tiptl TCfl ?KG nJ!OTl!OCTII f TOKCHMHOCTb 

*ocil»oj'eHOKCHrtQB QOycnan/THBaeT tokchm- 
hoc T b npouecca iio/iyMeHH« nen m tok*- 
CHMHOCTb canttx n*M'. 

HCAbW H306pGTeHHff BBi)H^TCH nOBbl"" 

menMe npoMMoCTHbix xapaKtepHCTMK ko- 
neMHoro npOAYKTa, 

yKa3aHH3H UfiJ»b flOCTHPafcTCH t6m 4 , 

mto cornacno crtocoCy noj-iyqeHMH ncHoMar 
Tepnana c k3p6oahhhma«wmm m HsonHany- 
paTHMMii rpynndMH nyTeM oAHOBp^MeHHofl' 
KOHAa» ca U"w w TpHMepMgaqMM H30UMaHa- 
ra b npitcyTCTBHH ^aTanMSaTopa o6pa- 
30BaniiH Kap6oAHMMHA«bm rpynn m Kap- 
CjpKCRnaTa tue^b^Moro MeTa/t/ia, paCTBO- 
peHHbtx b rMAPOKoinconep!*AtueM coeAHHe- 
»imm, h KpeMimttopramniccKoro nenocTfl'* 
G iiriH 3 a to pa n Ka»<ecTne KaTanwaa- 

TOpa 0C^pa30BanH^ KapSOAHMMHAHbOC 

rpynn «cnojib3yrot paCTsop 0^001- 
0,100 SKBunajieHTa "a 1 3KBM- 

BajieitT waouwanaTa * N-okhch tpcthmmo- 
To awMMa b 0,01-0,50 ^kbm Bane h Tax 
rnapoKCMJicoAepwamero coeAM"enHH f npH- 

MCM Ha 1 3KBH0a/ieMT H -OKHCM TpeTH^HO- 

ro aMifna 6epyT 0, 1 — 1 0 t 0 sKBHaajieHTon 
Kap6oKGMJiaTa wc/roq«oro MeTajjAa. 
B KaMecTBG rHApoKCHncoAepjfcantero 

coeAKHeHHH MCnOJTb3y»0T HM3KOM0JlCKyAHp— 

Hbia cnHpTM, npocTbic iuth. c/TO?KHbie no^tu- 

3^)HprtOJlHOJ7W, 3nOKCMA»b«e CMOJTbl, 4)^^ 

nojt(t)OpManbAerMAHLie cmojiw Hnn kx CMe- 
ch Me»AY GoGoft^ 

ripHMSHfleMbte d KavecTne KaTaraaaTO- 
pa KapeoAHitMHAooOpaaDBanMH ^oc^OAeH- 
OKCHAbl, KAK h bcg 4>oc4JopopraHHuecKHe 
COeAMHeHHH, ftBJIJIIOTCfl TOKCH^HblMM COe~ 
AHHGHHBMH • IlpH BCneilMBaHHH OKH Me 

.H3MeH«WTcn ii b npouecco 3KcnnyaTaAH« 
no" rtpOMCXOAHT nocTenciiMoe hx Bb^e- 
AeMHe. BbinenenHC 3to ycKopaeTCrt npn 
^ovuiit&MiibDc' TeMnepaTypaxj npH koto- 
pbix^ TaK»e bo3mo»iio hx pa34io*enHe c . 
o6pa3GBaHMCM eoie 6onec roKCKMMbix $oc~ 
4)MHob . TlpHMeHeHHe b Ka^ecTBc xa- 
TajiH3aTopa Kap6oAU»MMAOo6pa3 0BaHH5f 

N-OKHCert TPGTHWHMX aMHHOB, KOTOpwe 

hg TOJibKO Menee jieTy*m (ws-aa kx 
conenoft hphpoam), »o ^ MeHea t6kcw 

Hbl (t3K, HanpHMep, OKHCb TpeMCTHA- 

aMHHa coAep^rtTca b pw6e h b ?«KBboc 

TKaMJtx), npHBOAHT K 3Ha^MTenbH0My 

CHHMGHHJO TOKCHMIIOCTM rtpOU^CCa BCH6HH— 

saMMa h ToKctwHocTfi caMoro ne«OMa- 
TepHana» rio^TH nonnoo cnwfteBue tok- 

CHUHOCTM MOSKeT GblTb AOCTHP«yTO npH- 

Meiie.HHeM N -oKMceft rn APOKctuicoAep^a- 
n\m TpeTimnbtx aMtmoB, tskiix kbk 



OKMCb M ,N-flHMeTH/13TaHOJiaMHHa,OKHCb 
N-3TXJlAH3TaMOflaMHIia f OKMCb TpH- 

3TanonaMHHa m Apyrnx hm rtOAo6nb<x coe 

AMHeHMH.3T.H CKWCM CBfl3blBa»TXfl M30UHa- 

MaroM npw pen chub a hum h ne BbmejiJiioTCJi j 
npH 3Kcn/iyaranMM. 

IIODbimeMHe rtpOMHocTM neH nsfinzren 
cneflCTBMen KonxpeTHoro cooTHonienH* 

CKOpOCTeft KapOOAHHMHAOOCpaaOBaHMH, 

conpoBO^Aaron^ergcR raaoBWAeAeHHGM, h |q 
TpH Me p h 3 a um h , npHDOAmGH k ciiiwbkg no- 

ilHMGpa. HpH 3TOM H- OKMCH TpGTHMHbK„ , 

aMHHOB He ToiibKo KaTaAH3HpywT oOpaao- 
Bamne *ap6oAHHMHAa, Ha m BbicTynawT b 
pojiM coKaTaiiHaaTopa TpHM£pM3 anHM H30~j$ 
UMaHara cobm^ctho c KapOoKcHnaTaMH. 

Co^THOUIGHHe Kar'SoAWtMMAHbK M H90- 

unaHypaTHbix rpynn b noAHMepe pery- 
^nnpyfOT coorrioweHHeM N-okhch tphtmmho- 
ro aMHHa, xapooKcurraTa mejiotmoro Me- * 
Tan/i a k rHApOKcmicoAeptoamero cocah- 

HeHHfl. 

VnpaBAeHMe napaMerpaMM BcneHMBa- 
coAepKaMHK kaTaAHsaTopoB b peuenrype 25 

HrtH A06aB/ieHMGM KdpfiOllOBbDC KHCJIOT* 

^enaTeAbMO Tex *e caMbix.mejTouMbtD conn 
Koropbix McttoJibsywTcn 0 KavecTBe xara- 
jtH3aTopa fi a^hhoh peuenType. Kmcao- 
Tbi 3aMftAn*K>T BcnehMDaiiMe tcm cmibHee,^ 
mom torihtne hx AoeaBACNo. 

KaTaAwaaTopaMH Kap6oflHHMHAOo<5pa3o- 
BaHHfl a a^hmom cnoco6e J?BAflK)TCfl 

OKHeH aAH<l>ATHMeCKHX (TpHMGTHnaMMH, 
TPH3THAaMHH> N M "*AMMeTHri3TaM0AaMMM p 35 
TpM3TaM0JiaMMH H T. n . ) t 3JlHUHKAHt|eCKHX 
(N^- AHMeTHAUMK/TOreKCKnaMHH f K-MGTWA- - 

ijhjca or e kc ha bmhh , N ~UHKAoreKcnnAH3ra^ 

MOnaMHH^ N # N-AHMeTHAUHKAOnCHTHAaMHH 

M T.m) h reTepoAHKAM^ecKHX (N-Memn*-40 
nHnepHAHH, N — 3TaH0AnMiiepHAHM l N jN-ah-* 

MeTHAnHnepaSHH, N -MemnilHppOAHflHHi 
TpH^TMAeMAMaMMH H T.IT*) TpCTHMHhDC 
aMHHOB. OKHCM apOMaTHMeCKMX a30TCO- 

AepwamMX raTepouMKAoB « apOMaTHt<ecKHx45 

TpeTHMHbK aMHHOB, T<IKHe K3K OKHCb 
nMpHAHrta H OKMCb. N^N^HMeTHAaHHJTHHa, 
HBAHJQTC* CAaGWMlI KATaJTMsaTOpaMH Kap6o* 
AHHMHA006pa3OBaHHH H HX TTpHMfcHflTb HG 

peKOMeHAy^TCH, Tax KaK Bee OKMCH Tpe-SO 

THMHbK AMMHOB HBAfllOTCH rHTpOCKOnH"" 
MHblMH COeAMHeHHAMtt H TTOAHOG yASAG- 

Hua BAarH M3 hhx Macro conp**eHo c 

COAbldHMH 'TpyAHfOCTHMH, TO HHOT^R yAOO- 
Hec MCnOAbaOBfiTb MX THApaTbl. SS 

KaraAHsatopaKH TpHMepHaauHH hso- 
AHattata b AanrfoM cnocooe nnmwrc* co~ 

AM AHTHff, HatpHH M KQflttX OAHO~ HAH 



AByXOCHOBHhIX KapOoHOBbK KHCAOT, TBKHX 
kaK MypanbMMan, yxcydHair, nponMOHo- 
Ban* MaCAHHnH, MOAomiaff, ojieHHOBan^ 

BHTapHaH, BHHfiafl M T # fl. 

KapGbKCHAaT me/ioMHoro weraAna h 
N-oKHcb TperwHHoro aMHiia AepeA BCiieKH- 
BAHMeM paCTBOpfllOT am6o B HMSKOmOAC*" 
KyAHPHOM CAWPTC, A»60 B ApOCTOM MAM 

cao3KMom nanH3<liHpr70AH0Ae, jth6o b 
3n0KCHAH0H CMOAe, ah6o b 4>eHOA(J>op- 
MaAbA^rHAHofl cmoac, ahOo b CMecH ne- 
peuHCAeHHbix rHApoKCMJ!coAepKatai« coe- 
AHueHHfl. 

B KaMCCTBe HH3KOMOAeKyABPHOrO CAHP" 
Ta HCnOAb3yWT oa»»o HAH MHOrOBTOMHbfe 
nepPHMHMe H BTOPMMHWG CAMpTbl, TaxH6 

KaK MfeTanoA) 3Tanoji, 6yTaHOA f MernA"- 

U&AA030Ab > DTHACHrAHKOAb, AM3THnfil!^ 

rAMKoAb, np on ha g h r ahkoai i 9 6yTa»AH0AM t 

TAHUepHH H AP ♦ 

I B Ka^ecTBe npocrbK nbAHa^HpnoiiMO--, 

IroB HCn0Ab3ywT np.OAyKTbt OKCH aAKMAMpO -1 " 

B aMH» MHoroHTOMHMX cnHpTpB, yrAeBo- 

XIOB M aMHHOB » 

B KanecTae caojki«»k noAH34)Hpno/jHO- 
AOB MCAOAbSyiOT rtpOAYKTM BSBHMOAeH- 

ctbhh MHoroaroMHbK cnHpTOD c KapOo- 

HOBblMH KMCAoraMH. 

B KaHGCTBC 3nOKCHA»bDC CMOJT npH- 
MGHrtlOT npOAyKTW B3aifMOAeMCTBHB 3AH" 

XAoprHAPHna c AH(J)eHHAOAnponaHOM hah 
ApyrnMH cogah hghmjimm, coAcp^aWMM new - 
BHKHbie aTOMW BOAopoAa* 

B KaMecTBC <J>eHojiiJ)opManbAerHAHi»K 

CMOA npHMeHrtKST *MAKMG HPOAyKTM KOHfleH- 

catjHH (J>eHOAa hah gto npoH3BOAHbDt c . 
^opMBAbAerMAOM. 

Xopotune pe3yjibraTb> Aaer npHMCHeHHe 
cMecefi n^pGTiHCAGimwx rn ap okc hacoacp ■*• 

Ka^HX COeAMHGHHH^ HanpHMep, HH3K0MO- 

AeKyAflpHoro cnnpTa c npocTbW hah c 

CJfOTKHfalM nOJlH3^HpnOAHOA0M, 3 IT OKC H AHOft " 
CMOAW C npoCTbiM noJlHS^'PnOAHOAOM^ 
<t)e HOA^OpMaA bAG fHAHOH CMOAbl C ApOCTblM 
nOAH3<|)HpnOAHOAOM H T *A * TaK K a K MHO— 

rne KapOoKCHAaTbi n^eAOMHbix MeTanAos 
nAoxo pacTBopwiorcH p c/io?R»bix h 
npocTbix noAHatMptiOAHoiiax* 3noKCHA- 
Hbix CMonax h $>e HOA(J)opMaA bAerHA Rbix 
CMOAax, hx yA06Hee npeBapHTentHO pact- 

BOPATb B HHSKOMOAeKyArtpHOM CnHpTe f 
BOA© HAH CMeCH BOAbl H CnMpTfl f A 
TGM yKG r ,.^HIHBaTb C yKB3B HHbWH TMA~ 
pOKCHAf ^Aep*antHMH COCAHHCHHrt^lM. 

ripH HCnOAb30BaHKH 3 HaMHTGJTbHMX 

KDAHnecTB rHAPOKCHACOAepjicamHX COCAM- 

U0KHH, icpoMe N -OKHCCA H Kap60KCH*~ 

A3TOB mGAOMHboc MeTflJiAoB, b pcuGnTypy 
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Hbie KaTaJiH3,n*opw ypcTaiioo6pnsoiiaiiiw - 
TperMMHbic aMMiiw, coah ononA h mctaa- 
iiooprawtuecKHe coeAHHenHH. 

CprJiacHo npewaraeMOMy cnocofiy 5 
neMOMatepManw, confcp*atnHf* kbpOoah- 
MMv^Hbie M H30UHflHypaTMhte rpynrtbi, mo- 
r/T Sbtfb nonyMCMM Ha ocuone Haoiwa- 

HSTOB C 4yHKUHO«a«bMOCTMO } 2, Hfl- 

npHMep H30Mepon TowimeHA"»3ot^aitaTa, f° 
4,4* ^AM^e nun M€Ta hjihh 3 otn i ana Ta t no- 
jiHHsouHaHaTa, taiokg paajiHwMbtt npoA- 

nOJlMMepOB C KOHIieBMMH M30H»iat4aT»blMM 

rpynnaMM. 

BcneHHsaiiHe MarepHaAoa apohcxoaht 
3 a CMGT bma©J16MHB yrAeKHcnoro ra?a ^ 
npn oSpaaOB'aMHM "KapOonMHMMAa, ho rtpM 
Heo6xoA«MOCTM MoryT «5biTb ncnonbsona- 
Hb» h oDbWHbie BcnetiHoawmne arcnTW - 
aoAa HUM ranorenyrneBOAoponw» 20 

34#eKTHBiibiMH neMocra6«nM3aTOpaMM 
npw no/iyMeHHH nen aBAmorcn KpeMHHrtop- 
raHH^eCKH^ rie"OCTa6HAH3aTopw, nanpn- 
Mep, bjioK-conoJiHMep nojmopraHocHJioR- 
caMa k noAHQKCHdjiKKfleHa # 25 

£ah noBbtmeHHfl omecToRKoCTH newor- 
IwaTepHaAOB, coAepHawHX Kap6oAHHMHA^j 
Hbie h HsouHaHypaTHwe rpynnw, bboa*t 
oOMMHbie aMTKnHpeHbi aAA«THi?i<oro wrta - 

T pH (-2*-XJ10p3THJl) t bOtfar TpH (2-XJlOp- 30 

nponnn) *oc<taT, rHAPobKHCb ajuoMiiiiMA* 
OcoOeHHO s^eKTHflHo eoBMccrnoe BBenc- 
HHe tph (2-xaop3THji) ^oc^aTa it Kpax- 
M*Jia, nogDattfliotriee nanyMATb ornecTOw- 
kmg neHbi, He mcmbkuuhg cbohx pa3M6pon J5 
npw oCyrAHB aHMH B iwaMemf. 

FTojiy^eMMe rteH no npeAAaraeMOMy 
cnocooy ocymcei-BArtHrr cncAywiM b6pa- 

30M* 

B rHAPOKCKACOA^WameM COeAHHGHHH 40 
HAH CMeCH rHAPOKCHJlCOAep^aUIKX coeAM- 

HaMHfl paCTBopnwT Kap6oKCHAaT meAOM- 

MOrO MeTaJIAa H N -OKHCb TpCTH4HOro 
aMMHfl. B 3Ty CMGCb BBOAflT neHOCTa*- 

6wAM3aTop, BcnertHBawmHB arenr (ec- 45 
ah TpeOyercfl) h ueneBbie AoOaeKH (an- 
THnHpenw, HanojiHHTeJiH, KpacnT&nH, 
n/iacTH^HKaTopM h T.n.). Ue/ieBbie aq- 
6afiKH MoryT bboahtbch h b H30HHaHaT~ 
Hbtft komiiohbht 4 HonyMeHHbte takhm 06- SO 

pa30M nOAHOAKHblH H M3 0UHaMaTllbTfl KOMTIO'** 
HeUTb! MoryT COXpaHflTbCH AAHTeAbHOC 
BpeMfl H CMetDHBfllOT HX HeAOCpeACTBCtlHO 

nepeA BcneviMtjaHHaM.nepepa($pTKa faxoA 
AByxKOMnoHeHTHoA CHcreMbi b neHOMa- 55 
Tepwan Mo^eT ocyn^eCTtuiftTbca Ha o6wm- 
hon oCopyAosaHHH, npeAHasHaMennoM 
Aah nepepaOoTKH ncwwypeTaHOBbtx kom- 
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nosnitHM ah6o ^JUtnKon, ahOo »ani,ine- 

IIHCM. 

11 p It.M O P ^* tt OMKOCTM Oe'baMOM 

300 Mil pacTBopflwr 5,^8 r . (0,056 t-^kb) 
anCTATa KaAHfl h 5,48 r (0^059 r-3KB) 

THAPOTa N *OKMCH TpMHCTHJiaMMMft » 

5^8 r 3TiinenrAHKoAfl • 3aren k 3TOMy 
pacrThopy ./toflattAnwT. 2.0 r nCHocraftH^ 
AM3aTopa K3I1-2 a nepcMedtHBdtoT* flocne 
AoOabab \mp 137,0 r u<viHH3ouHaHaTa 
( 1 r-3Kn) ii ficpeMeiiriioaHMrt B Te*ieHwe 
5 c choc b BP.na iwoaaTCJ! _ 

11 p m. m c p 2* Anajiorw^Jio aphmq- 
py 1 cMe.nmttatoT pacTBnp 3,88 r 
(0,0396 r- 3XtO anCTara Kan ha h 3,88r 
(0,0717 r-^Kn) nmpaTa M -oxc*f rpHMe- 
tHnaMHiia « 3,88 v (0,125 r-3K») 3th- 

AGHrAMK(Ulfl C 30,0 r 3AOKCHAHoft CMO" 
Abl 3/1-20, 10,0 r TpH (2-XAOP3THA)- 

fcoccfcara, 2,0 r K0n-2 u 137,0 r hoah- 
HaouHanaTa ( coAep^atine HCO-rpynrt 
30,6%). 

FI p h m e p 3. A>iar)or^Ho npHMe- 
py 1 cMeniHBawr pacTHop 0,98 r 
(0,01 r-3KP) aueTATa k«ah« h 3,0 r 
(0 4 0256 r-3KB> N, N'-AHOkCHTeTpaaTHJi- , 
AHaMH«oH3onponaHdAa n 2,4 r 
(0,077 t-3kb) 3THJienrAHKOAH c 2,0 r 
K3U-2 h 137,0 r (l-3Kn) rtojiHH30UHa- 
uara. 

n p h m c p 4. An&riorH^Ho npHMCpy 
1 CMeuiMnatoT pacTBop 0,98 r (0,01 t-3Kb) 
aueTaTa KariHfl h 3,0 r (0,021 t-^kb) 
H-okhch N -GyTHJinwppojiHAoMa b 2,4 r 
(0,077 r-3Kn) 3TiuiP urAHKOAft c 2,0 r 

-fOn-2. m 137,0 r (1 r^^n) noitHHaoUHa- 

VaTa. 

H p h m e p -5'. AnajiorHMKo npHMC** 
py I CMCuwoawT pacmop 0,98 r 

(0,01 r*-3KB> aueTata ' Kmtfn « 2,8 r 
(0,039 t-3kb) H ,N«a»okmch TpH^TuneH- 
AHaMima b 3,1 r (0,1 t-okb) 3TWich- 
rAHKunx c 2,0 K3n-2 k 137,0 r 

(1 r-3KB). nonMH30UM«1MaTfli 

n p h m e p .6* AnajiorHMHO npn- 
Mcpy 1 CMeurminioT pacraop 0,98 r 
(0,01 p-3kb) auerara KdAiifl h 15, U r 

(0,02 T-3!<b) N -KHCH N-0THAAH3TaHO~ 

jraMHHa b 2,6 r (0,077 r-3Kc) sthagh- 
rAHKOAfl-c 2,0 r K3JT-2 h 137,0 r 
(1 t-dkb) noJiHM30tufAiiara. 

n p h m e p 7. AHanontHHo npttMGpy. 
I CMeraHBawT paeTBOp 2,85 r 
(0,0291 f-3kb) ancTATa kbahh h 2,85^ 
(0,024fi r-3K») N ,M L AiioKi!cii M ,N f .^m- 
CyrnATTHnepaaHHa r 5, 7 r (0, IS f-^kb) 
npommeHrAHKOAH c 11,5 r tph (2- 
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xjiop3Tnn) *oc*aTa, 2,0 r K3U-2 " 
137,6 r (l t^kb) no*nw30U"o»aTa. 

n.P H h e P 8# AHariormutb npHMe- 
py 1 cMeimmaior pacToop 0,98 r 
(0,01 r-3KtO auGTflTa Kami* »tO,|'43r 
(0,001 t-skb) N -ok^ch N-OyTHJinHpponrt- 
AHMa b 7,6 r (0,1 r-3Ka) MCTiumejuto- 
ao/itsa c 30,0 r dnoKC-wutoft cmojim 
3fl-20, 25,0 r (0,156 t-dkb) oKCHnpo- 
nnnHpoBaHHoro KCH/iHTa (jianpon ~805E)'. 
2,0 r K3H-2 m 137,0 r (1 t-skb) no/m- 
MaouHaHara. 

It p m m e p 9. AiiajiorHUMo rtpM- 
M6py 1 CMSJUHBaWT pacTBop 0,98 r 
(0,01 r-3K») aueTaTa kbjihh 11 21,1 r> 

(0,1 r-3K0> N -OKMCM N-0eM3H/lAH3TaHO- 

jiaMMHa b 20,0 r (0,377 t-skb) ah- 

.■ 3THJieMr/iHKoiw c 30,0 r (0,187 r~3K*) 

jiaripona - 805B, 50.0 r (0,05 r~3Ka) 

jianpojta - 3003, 3,6 r h 137,0 r 

(1 T-3KB) ITOJlHH3 0UMaHaTa# 

.n p h m e p ■ lO* AnaJiorMMHo npHMe- 
py 1 cMeuiHBaioT pacTnop 2,4 7 r 
(0,03 t-3kb) aueTaTa Karpna n2,74r 

(0,023 T-3KB) N-OKHCH TpHDTRfiaMMHa 

b 15,5 r (0,5 t-3kb) DTHJieHrjimcona 
c 2,0 r K31I-2 m 137,0 r (1 r-3*B) no J 
jiHH30UHanaTa. 

ri p H m a p 11. AHanormiito rtpn- 
Mepy 1 cMCuiHBa»T pacTBop 2,2 r ' 
(0,0225 r-3KB> aueraTa Kajina h 
2,74 r (0,0234 r<-3Kfl) n-okiich tph- 
STWiaMMHa q 20,0 r (0»22 r-3KB> 
1,4-oyTKneiirnHKO/m c 2,0 r- Y3W-1 
K 137,0 r (1 r-3Kn) no/iHttsouitaHaTa, 

H p h m e p 12 • AHaJtorMMHo npn- 
Mepy 1 cMSairtaajoT pacTfiop 1,96 r 
j(0,02 r-3KB) aueTaTa Karma h 2,34 r ; 

(0,02 T-3KB) N-OKHCH TpHSTHJtaMHHa a 

4,58 r (0,147 t-3kb) 3TitrteHrjiHKOJiH 
c 2,0 r K3n-»2-;H 137,0 r ( I r-siea) 
noiiHHaouHattaTa » 

n p h m e p 13. AnariorMMHo np«- 
"Mepy I cnewMBawT pacTsop 1,96 r 
(0,02 t-3kb) aueTaTa Karma h 2,34 r 

(0,02 r-3KS) N-OKHtCM TpH^THJlaMHKa B 

4,56 r (0,147 t-skb) OTmenrmKonn 
c 2,0 r K3H-2, 13,7 r snoKCHflHoft cmo~ 
jjm 3fl-20 h 137,0 r (1 t-3kb) hojih- 
H30UHaHaTa« 

H p m m ^ p 14. AnanorM^Ho npn- 
Mepy 1 cnetiiHBaioT pactDop 1,96 r 
'\02 r-3Kfi) aueTaTa Karma h 2,34 r 

(0,02 r^KB) N-OKHCH TpMSTHnaMHHa 

b 4,58 r (0,147 r~3Ka) 3TMneHr/tH- 
Kann c 2,0 r iOfl-2, 13,7 r Jianpo- 
jia - 805B, 137,0 r (1 t-3kb) noiiu- 
HaoqHaHaTfl . 
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H p h h o p 15. Ana/iorHMiio flpH- 
MCpy 1 cMcuiMhawT pacmop 1,96 r 
(0,02 r-3Kn) aueTara Kanua H 2,34 r 
(0 02 r~3KB) N -OKHCH Tpii3TmiaMHHa 
b 4,58 r (0,147 r-3Ks) 3TM/iaHr/iHKo- 
. n* c 2,0 r on-2, 27,4 r (0,17 it-skb) 
zianpojra - 805B h 137,0 r (1 r-SKn) 
nonHHaonHanaTa . 

n p h m e p 16, AnaviorwMHo 
10 npuwepy 1 cM«fflHaa»T pacToop 1,96 r 
(0,02 r-3KD> aueTata Kasxwn H 2,34 r 

' (0,02 r-3KB> N-OKHCH TpHSTHJiaHHHa B 

4,58 r (0,147 f-3kb) 3THJieHrjnHK0JiH 
c'z,0 r K3n-2, 2,5 r (0,042 r-3KB> 
^5 yKcycrtofi KHC/iorw h 137,0 r (1 r-3KB> 
nonHH30UnaHaTa, 

fl p H m e p 17. Ana^orHMHO npH- 
Mepy J CHetuHBaioT paCTBOp 1,96 r 
(0,02 r~3Ks) aueTaTa KanHa M 2,34 r 

2(i (0,02 T-3KB) N-OKMCH TpH3THJiaMHMa 

b 4,58 r (0,147 t-skb) sTKndHrnHKp- 
. Jifl c 2,0 r K3n-2, 137,0 r (0,043 *-9kb 

no^HSTHJTeHr^HKwibaAMriHHaTa h 137,0 T 

(1 r-3K») nojiHHaoutnaHaTa. 
25 n p h m e p 18. AnanorKMHo npHMe- 

py 1 CMeuiHBaioT pacTBop 1,96 r 

(0,02 t-3kb) aueTaTa KanMH h 7,02 r 

(0,06 r-3KB> N-OKHCH TpH3THJ!BMHHa 

b 4,58 r (0,147 r-3K») 3THiteHrjiHKO-. 
^ M c 2,0 r K3I1-2 h 137,0 (1 r-3KB> no- 
jiWH30UHaHaTa, 

Fl p M M e p 19* ArtaiiorwKO npHwe- 
py 1 cMcoiHBawT pactBOp t,96 r 
. (0,02 r-3KB) aueTaTa KaJiH* h 2,34 r 

(0,02 T-3KB) N-OKHCH TpH3TH^aMHHa 

p 4,58 r (0,147 t-3Kb) 3T»neHrrtHKOJiH 
c 2,0 r K3IK2, 20,0 r *eHbJi*opManwie- 
rHAHoft cmojim *PB-1A h 137,0 r 
40 (1 r-3KB) nojiHH90UHaHara, 

Fl p h M e p 20... AHajidrHHHo npH- 
Mepy 1 cMetoMBajoT pacTBop 0,75 r 
(0,0077 t-3kb) aueTaTa Kanna H 0,9 r 

(0,0077 T^Ktt) N-OKHCH TpHSTWiaMHHa . 

45 b 1,5 r (0,05 r-3KB) 3THneHrnHKonji c. 
2,0 r K3n^2, 16,0 r (0,1 v-okb) nan- 
pona - 805B, 16,0 r onoxcHnnofl cmojth 
3H-20, 16,0 r tpH (2-%nop3TKrt) 4>oc- 
<JjaTa m 137,0 r (1 t*3kb) nonwwaouHa- 

50 naTa. 

n p h m e p 21. AManorHMMo npHMe- 
py 1 CMe&WBawr pactBdp 1,5 r 
(0,0153 tt3kb) -aueTaTa Kanita.H 1,8 r 
S5 (0,0153 r *kb) N-okhch tph3 TKrt aMHHa ' 
^3,5 r (0,113 r«^3KB) ^rmenvjiUKonn 
c 2,0 r JOfl-2, 16,0 r snoKCHAHoft cmo- 
jim 3fl^20> 16,0 r tph (2-xiiop3Titn) 



$oc*afa, It 7 r (b,028 r-DKs) yKcyc- 
nofk KHcnoTM h 13-7,0 r (I r-a*n) no- 

JlUM30UHAHaTa, j . 

llapaMCTpbl BCrieHHBaHHfl M <t>H3HKO- 

.McxaHHtiecKM^ crioftcTBA neMOMarepHa- 
'jiob npttHetfeHbi b fraCjmue. 

II p M M e p 12 (koMTpoji^Hbrfi) . 
AtfanonwHO npHMepy 1 CMemrtBamT pacT* 
Bop 0,59 r (0,006 t-dkb) aueraTa xa- 
mt* h 0,7 r (0,006 r^ics) N -okhcm 
TpM3TiyiaM«Ma b 1,35 r (0,0436 r-aKij) 
dTHJteHrjiHKCJiA c 2,0 r 0II-7, 53,0 r 
TajinoBoro Macrta,; 22,0 r •nwaTaHonaMH* 
,Ma t 15,0 r tph (2~xjrop3THn) 4>oc4>ata 
M 137,0 (1 t^kb) nonMMaouHaHaTa. 

Una cpaBKftMHH; npKBOAHM flawHue o 
npowHOCTH MsouuaKypaT-KapGoflHHMHAHbtx 
MaTepKautoB, coaejwcatitfcx 50 m 30% Kap- 

rpymt (b neoectieTe Ma 
HCJcoflHue NCO-rpy^nw) . ComacHO aTOMy 

HCTOHKHKy npM HJ16TMOCTH 20 Kr/M* H30 

x^iailypat-KapecRHkMHAHMft nenonnacT 
(50% Kap6oflHMMHaHt>K rpynn b nepec*re- 
tc na NCO) HMeeT | npeAeJt jipqmhocth Ha 
cxame 0,06 Mria, a npn rtrtoTUocxH 
47 kt f m* (30% KapCoAHHHHWbpc rpynn 
b nepecteTe Ha NcO) - 0, 18 Mlla. ITpH 
npHMepHo to** *e rjiioTHocTH if coAep- 
xaHKH KapfiojWHMHAHMX rpynn neHOMa- 
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repHanw, nojiyqaaMue no AaHHOMy cno- 
coGy, hmgwt npoMHOCTh 0,11 MCTa (npM* 
nep 1, n/iOTiioCTi> newoMaTapMa/ia 
16,3 Kr/M 5 ) M 0,24 MTla (npMnep 12, 
5 nnoTHocTb ncnoNarepMaJia 43,5 Kr/w 5 ), 
ive. cooTBeTcr»eHMo na 83 h. 33% Gonb- 
we. 

TaKHM o6pa30M, npeAJio^CHH«A eno- 
co6 nosnonner nojiy^aTb neHOMarepHa- 
10 Jibi c BwcoKott yAejijiHoft npoqHocTwo b 
mnpoKOM Artanaaone nnoTHocrfctt. 3th Ma- 
repHajtw oTJiMMawrca ot nonmtaouHaHy- 
paTHbbc oTcyTCTBHeM xpyntKocrM, a pt 
nonwypfiTaHOfibix - rfoBbiroenHbiMH renrto- 

CTOflKOCTfctO H orHeCTO»lKOCTbl0. 

BwcoKaa yHMDepcajibHoCT* np^Ano- 
*eHMott KaTAnHTHqecKoft cHCTeMM Aaer 
B03wo?R)iocTb Hcnoiib30BaTb caM06 paa- 
KooOpaaHoe rMAPooKCKncoAep*amee cwphe 
h nojiynainb KaK atecTKHe, Tat* w nony- 
^ectKMe neww. 

3aMeHa AoporHX h Ae<J»tuHTHbtx 4>oc- 
cfroneHoKcraoB Ha Menee Ae4>ttUHTHMe H 
OoJiee AemeBwe -okmch TpeTHMHbtx 

flMHHOB npMBoAHT K 9H0UHTe/IfeHOMy 
CHHHCeHHW CTOHMOCTH Kap0OAWHMHA- 

M30UHaHypaTiibK hch, chhxghhio m tok- 
CH^Hoct« H noBbnneHHK) texHonon.tinocTH 
npauecca hx n&nyMCHKH* '. 
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